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1020020076961 ^^ -U^y: 2003/5/27 

/H^^o] ^on ^ :j_ ^ofl o. AV-g-^l-o^ ^51a>o1:b ^;^oil 

B^-^ ^l7l*>^ l}-'^ {CLEANING SOLUTION FOR SELECTIVELY REMOVING A LAYER 

AND METHOD FOR SELECTIVELY REMOVING THE LAYER IN SILICIDE PROCESS USING THE CLEANING 
SOLUTION} 

E]-^ ^21-^, 3.^^^ ^^<^1 ^^^^ te^l 71^3:1: 7115^^ o.^ ^a] 

€ ^Sfo] til-t^^l 7]:^.^ 7ll2f^ £Alsr>^ ^^£<^lCf. 

£3 vfl^l £6^ ^ ^-11^^ -§-^-«# ^>-g-*H ^^^^^ ^iTl^V^ «J- 

S.7 ifl^l £12^ w>^3jt!: ^Al<^loii nfel- ^ ^tg^l .^1^ -g-^n^ A>-g-^H ^^^} 
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11 : 71:^ 13 : ^elA>olcD^) 

15 : H^Bf^ ^^^(SE^ ^^B^ IL^ SMeil^^l^iH) 

31 : «>£^1 7]^ 33 : -^el^-* ^-R-*>^1 ^ 

35 : ^-a- £^ 37 : ^B:|AH:cn^ ^a^^ ^^n^ 

39 : 41 : ^elA>ol^^ 

100 : ^^^] 7]^ 120 : rii;=^>^el<^^ 

140 : TllolH 160 : ^e]^^ 

180 : ^^1^^ 200 : 7fl^ ^2|-^(n>i3 

220 : iSell^l^H 4^ 240 : 7flo]H 

260 : :^^i/:B 511^1 280 : ^sl-^ iJEfl<^l>H 

300 : S^eni- : e)b)-^ ^2)-^ 

340, 360 : ^elAj-ojcn^ 

^^^^ 

^ ^£^1 i>^> ^]S: ^^3^>^ €^1 ^1-* ;Hl7l^>^ «j-^o)l 
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i^^Vji atv *^ ^^}^ s.'y^^^ ^^^^]-7i Af^Aiz^ i 

^t!:^. ^>^^^ 3flE^^*>jL;^> cfl>^v ^6]] stfl^^ 

^ o.^^ l-5l-Si^> ^KHplasma ashing) ^ ^iB^(strip) <^l-§-«fl>H 

-^3]- :i^.ix/:^5il<?l ^ 711 ^^<^1 ^ 

^^«^] ^s] ^>-B-slJL ^^<^1t:1-. ^ElAVol:^ ^^oi^ ^£.<HlAi S^HS^I- 
^#511- ^ei^ A>oi^ tiv-g-^ v]A]-%c] ^eie-aq- ^2lA>oi:c 

i= "S-^^ #^1 ^E]Al-o1 envoi ^^(agglomeration)5l^ «J-^l^>7l ^tfl eIe}-^ ^sj- 

n><a ol^l- Bl-^s-ol 7fll7l5)^1 ^1s ^ofl ^cg^O.^ z]- 

-g-1- ^ Sl^o^. 91^^ :^7]^ <^^o] ^Ag^ ^ oxt]-. 
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<25> tiV^^l ^:^}7} ^^l^o] ^^c^jA^ Ji^^sl- ^<^1 

<27> lll-el-^i. A^S)^ ^ ^1-%<^]A1 ^^^O.^ EjE]-^ ^S|-n|- ^ 
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^ ^^Sl cf^ ej^^ 7l)olB ^-§-s^V^ ^e]A>ol^ ^^oflAl 

-g-o}}^ ^ 30 5]^H(wt%) ol^V^ #^ 0.003 tfl^l lo sI^h 

(wt%)2^ ^-^ ^si-^ll- S^tlrcf. -g-^AS^ ^f-g- 

€ ^ $1^4. S£, 01:^0] ^Alofl A>^^ ^ iE ojcf. >3-7] ^-B- 

KIO3, NH4IO3. LilOs. CalO 3, BalOs -S-iL^-a: «g (iodate)<^l A>-g-^ ^ Si-^^^ . o] 

SLB. ^-B- ^71 ^^^-y: ol^s^ofl kI, NH4I A>-g-^ ^ 

^ <Hi:^ ^>M- ^>-§-^^-. ^, -S-iL^ ^-fi- KIO3. NH4IO3, 

LilOs. CalO 3. BalOs. KI , NH4I ^ o]^ o]^^ S.^^x:\-. -§-^^S.>H , %>i> 

* A>-g-^ 5f 96 5J|^B ol^fil ^£.1- ^-tl-ol ^^^Vc^-. 
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<32> ^7] -g-°fl ^ ^-a- -arSj-^^ll^ ^^^}^ ^S^n ^ Jl 

-g-on ^ ^^jc ^o. >ge)A>ol:^o^. ^ B^^^^^ ^fe-i:^-. 

o] iJ:BV(passivation layer)^ ^^^tb^-. ^]^] tt^-e^- ^oM^i^. 
<33> -g-oBo^ /^l^^ ^Sofl Hl^ltVcf. <^l^cfl, ^1= 4l-^(room temperature) 

<34> ^^1^ ^7] ^ ^^^*>7l ^^^-^ -a^^-^^ ^iTl^V^ 

IJ-'^^, ^el^ ^£^1 7]% ^oll 4i^i/=ell<?l ^ TflolB ^^o.^ «^1^<H^ H 
^A^3r>^ 5L^tl:i^. ^7l H^^I^Bl* iL^^H ^£^1 71 

^ ^-§-# ^, 4i^^/^5il<y «^^^ 

7] cg^o^ 3r>;^l ^o> aV-g-^V^l ^. = 
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0.003 10 3E)^H^ ^SlB. f-B- -a-^^^llS S.-^*>^ ^c>l y3}^^^}x:]-. 

^7] «j-^<HlAi ^71 H^^l^Bll- ^^^^^ ^^1^. ^£^1 7lJ^ ^oil 

H ^^^*>^ ^^l^V. ^l7l*>^ ^^1^. ol^^'a 

* ^SjsH 7]]o]B <y=^^ ^£^1 7]^d\] ^7] ^^>i/^£.flo] cg<^ o. 

^ 9X^. ^^^^ 3.^^, B]Ei-^, u]^ # ^ol:£ 0]:=^ e>M-^ i^tl^. 

^^^*>fe ElE^.^ ^5^^ ^ nl«>-g- ^^B^-^ -a^^ 

S. ^I7lt]:4. '4e1-^i, ^e^^H^ TflolH ^-g-^ ^ 

■¥-<Hl ^^^c^ ^7] TflolH ^^^^^ ^7] 

ell^l^H 341^^ ^l7l*m ^^1^4. <^1^^^ ^^«><^ -^-71 TllolB <3=^^ 
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^B^^ tiVi^l ^7] ^'^^srV^ ^7] Tfl^lH 

<g^2^ ^71 ih^>x/:^^l<?l <^^o|l ^7] ^elAHjcn^^ 

^a^(NMOS)oim <a(n)^Sl Ir^^-^ ^'^^V^ ^-g-^V^ 

« ^£ ^Cf. -2.^13^, c^7lAi ^7]m^ ^Alc^l^-o. ^^ol ^^-l^l-Jl ^^^^ 

^ $X^^ ZL^Jl ^•a^HlTfl ^ ^^^^ A>>^l-c] ^«trl ^ ol^^^ 

^Sjo^;^]^ ^olcf. :£i^l-ofl oJo^A^^ f^Cafe ^) ^ ^^^l-fi] ^^^1^ '^^^^^ 7l*> 

7] 4^s]c>l^ ^olcf. SEtl:. #(SE^ #(SE^ ^) 71:^ 

<H] ^-^^^cfJl ^^S]ol^l^ ygo.^] zL^A^ cf^ ^) 7]:^ >a-<^l 

3^1^ ^ #^<H1 ^£^1 4::;^> ^ofl ;«ll7l)5l<HAi^ oys\ 

^ ^^(13) ^ ^ofl ^^^^ ;!ll7l)5]oio> ^ ^(15)ol ^A^^ ol-i^l 7] 

^(11)* 7m^^S. ^^m^. ^7] ^Z^£l<HA-l^ 0>£|^ ^13)^, ^ ^^O] 7flAl^> 
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^ ^(13)^ lE^ ^e]A]-olcn^^ ^7] ^z^s\o]o]: ^} 

^ ^(15)^, ^ ^^<^] 7llAlsr>^ A]]^^ -g-onoil ^^^^ ^^<^M. ^7] ^^^O] 

^(15)^. «^l^tfl, ElEf^ S^^HB^-, -B-7l#, iSell^l>::H 

5l<H^-lfe 91^^ ^(13)31- ^>7l ^Zl-Slolol: ^ nV(i5) A>ol ofl <y o:| o| ;^|30^ ^ol t\ 711 

cf^. i2» ^ ^^<^1 4^- ^il^ -§-^* ^>-g-*H ^^tb ^£<H1>H ^ 

7l <^Zl-J^olo> ^ n^(15) nV^ ^^al O.^ ^^W. ^l-7l -g-^^ ^ 

^^*1-^ ^^^1» i^t!:Cl-. , %A>, oiAV -o] A>-g.^ 

^ ^1^. A>-g-^ ^ o;tcl-. ^Sl^^ -ar^^^lS-A^. 

KIO3, NH4IO3, LilOa. CalOa. BalO 3. KI, NH4I ^^1 SX^x^ , <=>]^ ^ o]^ 
* ^>-§-^ ^ Xl^l-. 

-g-^^ Cl if-S^m ^<^1 ^}^^^}^. ^7>^ >S-7l -g-'5W ^ A^:^ f- 

-H- ^51-^1^ ^Sltl- t-1 ^^cJ-Al^tzf. nl-Sl-A-1, ^7>5l^ ^il^^ -g-«5«o) 

^^o\] M]^]^t]., o] , >^7l MM -8-^^ 30 SJl^H <^l*>fil #^ 5.^^>^ 

^ol ^^a-sVcf. SE. >a-7l A^l^^ -§-^^ ^ 0.003 ifl^^l 10 3il>aHSl ^i:^ ^o. ^ 

^^1# i^*>^ ^<^1 wl-^^sl-i:!-. 
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i^^y} cf^i ^£ 9X^^ '^'^^H ^<H^i ^>^^ 

<45> nl;,^^ ^30]] :£a] ^ W}^ ^o] , ^51^1: ^-^^m 5ll^(35)^ ^W] ^£^1 

71^(31)^1 ^l^^cf. ^7] 7l:Q:(31)^ ^7] ^^s. ^^(35)^!^^ />}o]6\] 

€r-^ 5L^^W ^^^(33)^ C-l ^^tb^-. ^7]^^], ^7] ^el^. 3lfl^(35) 

^ ^el€-* i^^H ^fe ^^(33) ^Hl ^^tb ^S.^ %^^^o] ^X^iJ^, 

11^(33)^ ifl^<Hl ^£ ^cf. ^;^>21 £^ 3Jfl^(35)Sl >^-^ 

<46> cf^, £4» ^l-S^l-<^. ^7] £^ 2fl^(35)* >a-7l 3Lf-^> 

^1 ^1-^(33) >a-<Hl ^^^H37) ^ E]El.^ ^21-^(39)^ ^MS. ^7] ^ 

€(35) S^ofl €elA>ol:^Bj-(4i)^ ^^^^cf. o]v^^ ^^(35)^ 
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*H ^, ^71 ^2^^* 3L^^\^] (33) ^<H1 ^^^K37a) 

^1-71 E^E^-^ ^^^H39) ^ i^m-g-Sl ^^^(37a)^ ^1^ -g-^^ >^>-§-*H 

oj^l-o^ i^^V^ ^o] tiV^^i^l-c].. ^7] xi];^ ^ 0.003 ^^1 10 

s^l^dlBS] ^-^ ^2l-;^ll- i^e>^ ^o] w>^^^>cf. A]^^ ^£ofl a>wl^l 

^. ^-fl^ ^J^«H1 wl^l^i:)-. ^ ifl;^l ^ 120X:^ ^il^ 

^s^€-i: S^^H ^^(33)^ t-l 4^ Xi-^Dl, 

-^y] M]^ ^^^^^ n^^- ^-^-^^ H K^^] i^BVO.^A^ 

'a-^^^(W03)-a- ^^^^-2.S.>«| 5^^^ iStbi^. SE. ^7] M]^ -g-on o. ^ 

ElEf^ ^^^(39) ^ n]oV-g- ^^nv(37a)^ ^^fl^l^V ^, "E-^^^S. 
71^ 711^^^ ^^^t}jL ZL^o\] £^ ^7] ^e)^ S.;^ 4^(35) 
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<52> >^l-7l 3fl€(35)2f ^7] S.^ l-elZL) A>ololl^ ^ 

s]A>o]jE.B]-oi 7]\:^m^ 9X'=>] ^* ^}'=>]^ ^i^cJ- £^ sflli 

(35)^ ^^^o] ^jr^^cf. 

"E-^MM €^1 ^iTl^V^ ^d^^>7ls. 

<54> £7 ifl^l £12^ ^ ^^5^ <a ^Ald^lcHl 145^- ^ i^T^o] ^^j^ ^cfl^ A>^^>oi ^ 

<55> ^A^^ £7* ^S€r]-<^, ^S]^ ^S.^] 7l^(100)<Hl Ir^l- 3^^«^1 S^tfl ^(well)^ 

1=1-. <^lsi|- ^^^^ -i-^^^^ ^e:| <y:^^ o;[7l nfl^oi] y^m^ ^xg^ 

^5^^5|i=1-. *^l<H^i. TljolB ^-a^CUO), ^el^^i-(160), ^^^€^-(180) ^ 

^^^^(200)^ ^^>^^S. ^A^tl:^. 'S-71 ^^>i^B]-(i80) ^ ^7l l-e) ^s:)^^(160) 

<56> - cf^, >^V7l 7fl:s§ ^^^V(200) TilolE tb^^m 

(220)# ^^^ti-t^. ^LSefl^l^H 2fl€(220)<^l ^^-l-^ -^^^^V 

£8o)l £A]^ :y-ol 5cs2ll^l>iH 3fl€(220)oll c)]-§-s^>^ TflolH ^^(240) 

* ^^^tbc]-. ^71 iSefl^l^H 3(1€(220)* >^l7l^V 4:, ol^^oj :^^o. ^^^^.q^ 
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7] 711 ^^(240) <y=^Sl tiVi^l 7l4a:(iOO)<Hl 1:^1- '^^#(260)-g: ^^^lircf. 

^^ys]^ lr^#^ ^51^ ^£^1 71^(100)^1 cfl^H S:^^ 

^ ^^cf. <^mi:fl. ^7l ^S^^ tiViE^l 71:^(100)01 3t| (p)^ ol ^ ^^a^l^ 
^ «Sl(n)^olc}-. ^^7] 1-^1- «^^l-(260)^ ^^^^li^f. >S-7l i£ 

efl^l^H sll€(220)^ o] ^c>c.iiA-^ ^ <y:3l:5l «o^^-^S. ;*ll7l^ ^ ojcf. <:^l^cfl, Aj-di 
l-e1-Z:P> ofl>3 ^ :§.^oii ^1^€ ^ $^1=1-. 5L£ell;=^liB 

^€(22)^ ^ ^'^«^1 4€- >^11^ -§-^# >^>-§-*H ^£ ^^4. ^^71 Ail^ -g-oflofl 

^l^^^i, ^^7l TllolH ^^(240)^ ^cJ=#^<=>ll ^^^^ i^jl^lA^ (280)1- ^^^tl-c}. 
^5ilolA-l(280)^ ^^n^ ^^^^ ^ ofl^l^-^ :5l^^o.^>H 

cf^, £91- ^S^]-<^, ^ ^il^(pre-cleaning) ft ^, ^bIaVoIj^b]- 

^^^^ ^Sll S^H^(300)-ir ^^^t!:i=f. ^oM ^ ^il^i >^V7l ^el^ ^i-^^l 7^ 

(lOO)'^l ^:=5ll*l-^ ;^1-^ 'a:^^^(native oxide)^ ^l7l*>ji at!: ^7l a]-JE.^l 7]sS: 

(lOO)sl ^l7ls^>7l ^«ll ^^tt^-. <^mtH, ^7l ^ A^]^ 2^7^] ^ 

^. NH4OH ^ H2O2 ^ ^^#011 ^U^el ^ 1:<Q-(HF)«^1 alt!- ;^12^^ 

21* ^^^rfc^ ;^>^ ^ 7m ^l7l^ ^ ^rf. >^7l ^ ;(ll;^ 

CF4 ^ O2 2] ^^7l->;oll sit!: m^]^ ^ l:^(HF)oll ^tb ^l2^^El'^l ^ 
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(sputtering) iJ-'go] A>-g.^ ^ Sl^f. 

<61> t:]-^, £10^ ^2:s:>c>^, ^7] ^^BB^-(300) ^Hl H^Bl-^ ^5|-^(320)* 

^7] E^E}^ ^^^320)^ o] ^o>o1lA-l ^ <^^^ o^ttl^ aj-i^ol] o^^a-^^ ^a^^ ^ 

«^l^tfl. :^,3SlE^^ A>-§-^ ^ o;^!::]-. ^1-71 E^E}^ ^5l-BV(320)^ ^ 

^H^(300)^ «J-^1*>^. ^elA>ol:B^ol -§-^(agglumeration)5]fe ^^^]^ 

<62> Cf-§-. £11^ %1-2:*H, €e^^H^ ^^^Bl ^^^V*^ -^-71 S^H^(300)3ll- 

^*>^ ^-£^1 71:^. ^. ;5iii/H.5ll^ <^^(260)^ ^sl^^ ^-§-^17!^ 

S^^B ^elA>ol:^pi-(CoSi2 , 340)^ ^^^^^f. ^sj-ajo.^, .^-71 4ii^/:E.Ti|l^ 
(260)# /^l^tt ^^^B^(300)^ ^el^^ t^^ofl. a}. 

-§-^ *>^1 ntflS. ^;^ll^i=f(300a). 

<63> cf^, £.12# %i-2:*>c»i, >a-7l E]e^-^ ^5|-^-(320) ^ ^^m-g-^^ S^H^(300a)* 

(220)# ^171*1-^ tflofls A>-g-^ ^ ojcf. 

-8-^ ^ -a.^^ ^-B- -LVM^^i. KIO3. NH4IO3, LilOa. CalOa, BalOa. KI. NH4I 

ojs. ^ ^o^i ^VM- ojAj.^ A>-g-tl-cf. 0^71^1, ^Tltb -a.^:^ ^-^ 
^^1 *a l:5i|-*>ji, ^-H-^^ "^^AA^ ^\%^ ^cf. 
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^7] ^-B- ElEl-^ ^^^(320) ^ ^]^^^ S^^H^(340a)^ 

'J}-, 3.^^ ^elA]-ol = ni.(340) ^ ^V7i TflolE ^^(240)^ ¥^^^>^ ^^i^^HlSOa)^ 

^^^^ ^^^WOs)* °fl^c>icf. 

7>€ ^iTl tiV-g-ofl %c^^^ ojro] ^7mnf. I3l-^3;j§>7fl, >^l-7l ^ 

:^ -g-on o. 3Q oj^yo^ i^^l-jl, ^ 0.003 ^fl^l 10 ^^^2] 

^l^V^ ^, -g-o^Sl ^£0)] a] 

7]^}7] ^V^t!: ^-11^ ^'^^ ^f-§-^M ^ll^fl^ ^^1: ^^tbcf. o]o]Aj Cj-A] E]E^- 

■e- ^sl-B^-^ ^^^*>:il, ^^tb ^:E<^l^i :*ll2^^Bl«- ^7] ;Hl2«l^e)S 
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A>ol^ si- (340)0] ^^^^cf. ^124^ ^^^V<^ -^^^ 4^ 

^>-g-^H E^E]-^ ^5|-5V ^ olaV-g-^ ^iTlttcf. 

^elAH^ ^^gollA-l ;^l7l*>fe «oVi^^ 'i^*>7l ^^V ^£^1 71:^3] Cl- 
^A^£]^ ^^<^1^. O]^ ^S^, TflojE ^q. °^ol 

^Bl^oii ^fl^^sf ^^tb 1:^1-^ £^Al7]^ TflolBCdual gate) 7l#oil q. 

-^"^ TfloiH^ ^1)^ Sf'S] 7j-^Ai7l:a tfl^iajoi ^^^<y. ^^j-^ yy^^^ 

^^1. £13* #S^H. 7l^(100)<^l 

^11^^]^^*?^* ^^W. TflolH ms^B]-(140a)<Hl ^^Ai ^V7l ^e]^ 71^(100) 

3}- ^7l^o.^ ^o^^ 1-e] ^s]§ TflolH ^^(i60a)* Tjl^tflA-l , ^^7] # 

^^^^ TllolH ^^(160a)# <^l^^<a T.>>i3S. A>-g-*H <^l^^*a ^^*><>^ 
<^^#(260)* ^^^tbcf. ^l^^flAi, .^71 ^e]^ Tflol:^ ^^(I60a) 

c]-^ ^elAH:^ ^^o.s.Ai, ^s]A>oi^ ^ ^ 

5j.n^o. ^^^^r].. olnfl, ^7] ^^^^ ^7] c§^4(260) |^ ^7] 

£ l^el ^^*l-<^ ^BlA>oi:BnV(34o, seo)* >^7l ^-y- 

(260) ^ >a-7l 711 olH ^^(160a) ^^^^] z^-z]- ^a^^c]., 
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it^^m M]^^ -§-«-^^ ^V-S-^V*^ ol^-§- ^^^(300a) ^ H:iBf-^ ^^^(320)^ 

<72> o].^o^ ^x^^ ^ ^x^^ c^]M^}JL -i^^m ^o]^. ^fl-S-^ 

•a^Hl ^Bfls.^ ^^1, zielJi ^^21 a^-g- ^ -g-£.oilA-l ^ 

^-«y=t!: 7>^^l-t:f. rcJ-el-Ai, o]>^o^ ^v,^o^ ^/i]]^ ^x^^ y^X\^ ^ 

[^^^ Ml 

<73> ol^^^oflA^ ^^tb ^ -§-^* ^>-§-^>^, ^&lA>ol^ ^^6[] oXo]^.^ 

<74>BE^ ^ ^^S] -g-oB^ ^i^B]-^ ^Z^-^>^1 ^71 ^^<^]. TllolH 
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1] 

2] 

[^^%^ 31 

KIO3, NH4O3, LilOs, CalOs, BalO 3, KI, NH4I # ^2=^ ^^l-^* 

-g-ofl^ 30 3El^H ol^l-o^ i^^>JI. ^ 0.003 vfl;^! 10 ^ 

5] 
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[^^*^ 7] 

[^^^ 8] 

;^16*J- ^17%H1 9X^^^, 

-a-^^l^ KIO3, NH4IO3, LilOa, CalOs. BalOs, KI . NH4I ^ ^o]S. o]2=. ^>M-» SL^ 

-^-71 -g-^^ ^1= 30 5J]^H <5l*>Sl 5L^*>Jl. 0.003 ^fl^l 10 ^ 
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10] 

111 

^S^S^ i^^l-^ ^^^] 7]% ^o\] ^7] ^^A}o]B.^ ^^^-^ ^^^-^ ^ 

121 
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13] 

14] 

^7] ^^^ "-§-«-^^ ^ 91^4: S.^t}3L, ^7] ^SlB. f-B- KIO3. NH4 

IO3. LilOa, CalOs. BalOs. KI, NH4I ^ *>M-«- S^^V^ ^ . 
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